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(57)Abstract: ' lv ' : p J™;. 

PROBLEM TO BE SOLVED: To provider display drive control circuit * 
which is just suitable for display drive including display with a small 
amount of change and display with a large amount of change and can. 
reduce of chip area, power consumption and cost. 

SOLUTION: In this display drive control circuit, memory capacity of an 
internal display memory (20) is set smaller than an amount of data of 
one display picture of a display panel (140) as a drive object and the 
display data can be transferred with the system in which external 
inputted display data is once stored in the display memory (20) and is 
then sent to a driver circuit (37) to output a drive signal and with the 
system in which the display data is sent in direct to the drive circuit by 
way of no display memory to output a drive signal. Moreover, both 
transfer methods can be executed on the time division basis. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The input interface which incorporates the indicative data inputted from the outside, The 
output driver which generates and outputs the driving signal of the, gradation electrical potential 
difference according to an indicative data, It has the display memory which stores the indicative data for 
every pixel, and a selection means to send alternatively the indicative, data inputted from the outside to 
an output driver side, without minding the above-mentioned display memory side or the above- 
mentioned display memory from the above-mentioned input interface. And the display drive control unit 
characterized by constituting the capacity of the above-mentioned display merpory fewer than the, . ■ . , 
amount of indicative datas for one screen of the display panel for a drive. $ . . ; ; . . 

[Claim 2] The display drive control unit according to claim 1 characterized by having a data selection 
means to choose either of the indicative datas sent to the above-mentioned output driver side, without 
minding the above-mentioned display memory from the latch circuit which latches the indicative data for 
1 level Rhine, and is sent to the above-mentioned output driver iside, and :the indicative data. and the-, 
above-mentioned input interface from the above-mentioned display memory;- and to supply the above- - 
mentioned latch circuit. , : c ; o;v :c - . .. ; 

[Claim 3] The display drive control unit according to claim 2 characterized iby haying the* display-position, 
control means controlled by setting up the write-in timing of thedocationtwhich iwritestthe ^indicative. ;> -ru. 
data stored in the above-mentioned display memory in the above-mentioned^ o^p ^ 

indicative data possible [ modification of the display position based^nithe indicative . data stored. in this 
i display memory ]. li.oiic.v ?x:j\y 

[Claim 4] It is the display drive control unit according to claim 3 which is equipped with the allocation 
register which sets up the location of the display based on the indicative*, data stored in the above-. . 
mentioned display memory, and is characterized by the above-mentioned display-position control means 
controlling the above-mentioned display position based on the set point of this allocation register. 
[Claim 5] The liquid crystal display drive control unit characterized by having the register, which can set 
up the color information on the above-mentioned indicative data,, a latch circuit holding the indicative 
data inputted from the outside, and the comparator circuit which -measures? the output of. the above- 
mentioned register, and the output of the above-mentioned latch circuit, changing the above-mentioned 
indicative data based on the output of the above-mentioned comparator circuit, and controlling a 
foreground color. 

[Claim 6] It is the display drive control unit which is equipped with the display memory which memorizes 
display-image data, reads sequential display-image data from said display memory, and generates and 
outputs the driving signal of a display. Said display memory is constituted so that it may have the 
storage capacity which can store data fewer than the indicative data for one screen of an indicating 
equipment. In the latter part of said display memory Either of the image data inputted from the image 
data read from this display memory or the outside is chosen. The data selection means which can be 
transmitted, It has the gradation electrical-potential-difference generation circuit which consists of two 
or more buffer amplifier which carries out impedance conversion of the electrical potential difference 
divided in the resistance partial pressure circuit and this resistance partial pressure circuit, and outputs 
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it, and generates two or more gradation electrical potential differences required for generation of a 
display driving signal. The above-mentioned gradation electrical-potential-difference generation circuit is 
a display drive control unit characterized by the non-active state constituting some possible 
[ transition ] inside in two or more above-mentioned buffer amplifier according to the number of bits of 
the above-mentioned image data. 

[Claim 7] It is the display drive control unit according to claim 6 which is equipped with a setting means 
by which the number of bits of the above-mentioned image data can be set up, and is characterized by 
the above-mentioned gradation electrical-potential-difference generation circuit carrying out the non- 
active state of the inside predetermined thing for two or more above-mentioned buffer amplifier 
according to the set point of the above-mentioned setting means. 

[Claim 8] The above-mentioned gradation electrical-potential-difference generation circuit is a display 

drive control unit according to claim 7 characterized by outputting the greatest, thing and the minimum 

thing at least among two or more gradation electrical potential differences in case the non-active state 
. of the inside predetermined thing is carried out for two or more above-mentioned buffer amplifier. 

according to the set point of the above-mentioned setting means. .:. l . . >• ; 

[Claim 9] The display drive control unit according to claim 6 characterized by to have the gradation 

selection circuitry which chooses the electrical potential difference-according to the. image data chosen . . 

by the above-mentioned data selection means from. the electrical potential differences. generated, by the ^. . 

above-mentioned -gradation electrical-potential-difference generation circuit v ;and the :bit . conversion ! 

circuit which change.the bit of the above-mentioned image data corresponding to.the buffer.'.amplifier . 
i made into the non-active state in. the above-mentioned gradation, electrical-potential-difference: , ^ ? ,v ^ ^ .v 

generation.circuit, and' supply to the above-mentioned gradation selection circuitry.r^ • ; p > vv c-.y*. ■.-■»:■*. i i?i 

[Claim 10] A displayr.drive control unit according to claim 1 to 9 and the . display, ^driven with this display . . 

drive control unit,* It has-the system control station which performs -generation of the indicative data: 4 w . 

written in said display memory, and a setup about the write-in positional linformation. Said systems > ^ ■ \ 
' . coMrol station-Erectrojiictequipment equipped with the~ display characterized ?b^ 
. ' which; bypassed^thendata^orvthe ^above-mentioned* display. memoryix6ad.%from:>thfei decision Eandithe^f LV.-xr^v^^c^t 
: above-mentionedjdisplayA'memory/.of whethe^the;;generated indicative dataLisfSuppK.e.d*tp Ahe\ abovehvv/>x/iheiTilr 

mentioned display, memory; or"to, detourr display Imemory are made. to «output^uk~./» >uc;k\<j: . . c,/ ^Mu^iu-^Kx* 



[Translation done.],/ , . 



* NOTICES * 

JPO and NCIPI are not responsible for any r . 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to the display drive control unit which drives a display 
like a liquid crystal panel, concerning a useful technique, uses for the display drive control unit of display 
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panels of a small information terminal, such as a portable telephone, and relates to a useful technique 

especially. 

[0002] 

[Description of the Prior Art] In recent years, as a display of portable electronic devices, such as a 
portable telephone and PDA (personal digital reed SUTANTSU), the dot-matrix mold liquid crystal panel 
with which two-dimensional array of two or more display pixels was generally carried out to the shape of 
a matrix is used, and the liquid crystal display drive control device (liquid crystal controller driver IC) 
which contained the driver or driver which drives the semiconductor-integrated-circuit-ized liquid 
crystal display control device (liquid crystal controller) which performs the display control of this liquid fl 
crystal panel, and a liquid crystal panel is carried in the interior of a device. 

[0003] The low thing of power consumption which has a small chip area is called for on the property in 
which the liquid crystal controller driver IC which carries out the display drive of the liquid crystal panel 
prepared in this portable electronic device is carried in a personal digital assistant. Once building in the 
display memory which has a bigger capacity than the amount of indicative datas for one screen .of a . . . 
display panel generally and storing an indicative data in this display memory, the liquid crystal controller- . 
driver used for the system which has small liquid crystal panels, such as a portable telephone, ■ . 
conventionally is constituted so that it may read for every 1 level Rhine, it may change into a.gradation v, . 
electrical potential difference- and :it^may v outputtto a ; display paneLIn addition; ras^ invention- :about< the ^-..yj^ii 
liquid crystal controller driver.: which' built' in display. memory, thereJs invention currently. indieated:by_:the ; ; 
patent reference: I; for .examplfiu^^-'^.^ f :* ^..wi-j . ..^y.u ?.-<v.< ., . *h.u*:. :h. .*:r- 

•.[0004].- .;- . ■ .r :,::«r-.-. in -fF ^TfKO'^rf k - ■ ; . :UU^J ---. ... . . . : -v.* 

•[Patent reference r.1J JPv9-28.1933,A. [0005]- v r •;• ^a<ura.y^: •,.v:^^. : --:^^^'^^;b;^ t,-. 

[Problem(s) to be Solved B'y-the Invention] By the way, in a portable ..telephone, the display size* of the. : i 
display-panel, the number of foreground colors^etc. tend to increase .increasingly in recent years.:* -^^vv— - 
Therefore, if a liquid -crystar controller driver is. made to correspond; to a, liquid crystal panel. with thes r;, - u 
same-structure as^the.former<, sinceithevcapaGity of the.display memory builtr in %wilUtura?jntoca&h^^vc^&.c2c% 
amount,, the ? chip^areaHand.po.wericonsumptionvofe liquid crystatacontrojlercdrlvier^ 

remarkably- and. cost^wilkailsb^soBhskr^x^ ^m^aiwr^' 'jt*r. » * #arc*« tiy*, ?h1 &xmwtf:si asiso^&aft js *-;.-rc/, -ih: 
[0006]: Moreover,-conventionaljy,,: since the* screen size .was larger?ithan thediquid crystal panel of *ati *r« ~ 
portable telephone, it was difficult for the liquid crystal panel prepared in Personal Digital Assistants; ' . 
such as PDA (personal digital reed, SUTANTSU), to make the mass display memory which, can memorize . • 
the display-image data for one screen to a liquid crystal controller driver build An. Therefore; the method % \ 
which image data is stored in the external memory called an external frame, buffer, and a microprocessor 
reads image data from a frame buffer each time, and is transmitted to a liquid crystal controller driver 
was common. , 

[0007] The purpose of this invention can drive a display panel with comparatively big display size and 
color number suitably, and is to, offer the display drive control unit .which can aim . at reduction of chip 
areas, and reduction of power consumption or cost. Other purposes of this invention are to offer the 
suitable display drive control unit for the electronic equipment miniaturization which has a display panel 
with comparatively big size like PDA. It will become clear [ about the other purposes and the new 
description ] from description and the appending drawing of this specification along [ said ] this invention. 
[0008] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is explained among 
invention indicated in this application. Namely, while constituting the capacity of internal representation 
memory from the amount of data for one screen of the display panel for a "drive small The method which 
sends to an output driver side and outputs a driving signal once storing the indicative data which the 
indicative data sent and was inputted from the outside as a direction in display memory, Both methods 
which send to a direct-output driver side, without minding display memory, and output a driving signal 
are made possible, and it makes it possible further to perform both method of these by time sharing. 



[0009] According to such a means, in the case of image display with little change, display memory is 
used, for example, and the proper use of the display memory suitable for the contents of a display of 
transmitting an indicative data, without minding display memory etc. is attained like an animation in the 
case of image display with much change. Consequently, the chip size of the liquid crystal controller 
driver IC which it becomes unnecessary to make capacity of display memory large beyond the need, and 
builds this in can be reduced. 

[0010] Moreover, this invention prepares the bit conversion circuit of an indicative data etc. while 
constituting a gradation electrical-potential-difference generation circuit so that the display drive 
according to the number of bits can be performed also when the numbers of bits of 1 -pixel data differ. 
Although the color number which can be displayed by this when the number of bits of 1 -pixel data 
becomes fewer decreases, in a full color display, what stores the indicative data for one screen in the 
internal representation memory which cannot store the indicative data for one screen becomes possible. 
Moreover, it is made to stop actuation of the unnecessary amplifier for electrical potential differences 
among the buffer. amplifier which constitutes a gradation electrical-potential-difference generation ... - 
circuit at this time. Thereby, power consumption can. be cut down. 
[0011] 

[Embodiment of the Invention] Hereafter, the suitable example of this invention is explained* based on~a 
--. drawing. Drawing. 1 : is the block diagram, showing ithe outline configuration of the liquid crystal .-controllers: 
driver which is theexample of the display drive controb device of this in vention: 'Although especially the ';f . : ± 
liquid crystal controller driver 100 of this example is not restricted, it is formed on> one semiconductor v-.s v.^ 
chip like single crystal silicon of a well-known semi-conductor manufacturing technology.- t : > ... - 

[0012] In drawing -1 . , the input interface which 10 is connected with .equipment likethebaseband : ; \r - ; 
processor 115 of^the chip exterior or anrapplication processor 1 16, and transmits* and.receives a: signal, v.. \ W; 
* and'. 20 are the displays RAM which consist of SRAM which stores an indicative^data.^ -r* -r* . 
. » [0013] The input' interface. 10- has, the. commandvregister 12 with:,which the code which.shows .the, za&v-r&fx 
/a:destination~of-thed^ \x -rc^ionr ;^r s j 

baseband proeessor^tl 5 or the.applica^^^ 
■ir set up, the allocation register 13 with whieh<the location of the display omthe:»screen:based^on .threes i*ytctv:&i£ 
: indicative data: ofrdisplay RAM 20 is set?up. .: .n a ■■■■ -^^r.vU^iv^ ;t-t;-:: awi^-r:- » - v • * ^: : 

[0014] The 'selector as a selection means by: whichvl 5 chooses the i writing placerof an indicative* data,*:Xr. ^y--*v. 
address counter with which 21 generates the horizontal data write-in address of display RAM 20 with 
which an indicative data is stored, X address decoder which decodes X' address, with which 22 was : : ',>: 
generated, Y address counter with which 23. generates the data .write-in address of the perpendicular . 
direction of display RAM 20, The display access-control circuit where .24 controls the data readout 
timing of display RAM 20 based on the set point of the allocation register. 13, The address control circuit 
where 25 shifts or thins out the address value from the Y address counter 23 in response to control of 
this display access-control circuit, and 26 are .Y address decoders .which, decode this Y address. The : 
display-position control means is constituted by the above-mentioned display access-control circuit 24 
and the address control circuit 25. 

[0015] Furthermore, the timing control circuit where 30 synchronizes the input timing of the indicative 
data from the baseband processor 1 1 5, the output timing of the indicative data from display RAM 20, 
etc., The data selector which chooses which data from the indicative data or the input interface 10 with 
which 31 was read from the display RAM 20 among the indicative datas sent directly, Whether 32 
latches the data chosen by the data selector 31 to the address of latch circuit 33 throat, and the latch 
address selector to choose, The 1st latch circuit and the 2nd latch circuit by which, as for 33 and 34, 
the indicative data for 1 level Rhine of a liquid crystal panel 140 is held, The gradation electrical- . . 

potential-difference generation circuit which generates the gradation electrical potential difference as 
which 36 is chosen according to an indicative data, The gradation selection circuitry which chooses the 
gradation electrical potential difference corresponding to the indicative data to which 35 was latched, 
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and 37 are the drive circuits as an output driver which drives the perpendicular electrode (called a 
source line or the data line in the case of a TFT-liquid-crystal panel) of a liquid crystal panel 140. The 
data supply means is constituted by the above-mentioned data selector 31 and the latch address 
selector 32 among these. 

[0016] The liquid crystal controller driver 100 of this example While carrying out 1 level Rhine [ every ] 
sequential generation and outputting the data-line driving signal of a liquid crystal panel 140 based on 
the indicative data read from the inputted indicative data or Display RAM 20 from the outside 
Synchronizing with it, the common driver (in the case of a TFT-liquid-crystal panel, called a gate driver) 
which is not illustrated is repeating making sequential selection of the common line (gate line) of a liquid 
crystal panel 140 toward a lower limit from upper limit, and displays an image. The common driver may 
be formed on the same chip as the liquid crystal controller driver 100, and may be constituted as a 
separate semiconductor integrated circuit. 

[0017] In the liquid crystal controller driver 100 of this example, although the indicative data used since 
a liquid crystal panel 140 is driven is sent from the baseband processor 1 15, the actuation read to a . 
latch circuit 33 once storing this, indicative data in display RAM 20, -and the actuation transmitted to the 
direct latch circuit 33, without minding display RAM 20 from the input interface 10 are constituted 
possible. -\ • .t . • .'.c^v. . ■■ ... 

. . . . . ~{00.1 8] Selection. of> whether an indicative data is .written, in. display. RAM^20.or:.to . supply a Jatch circuits • . 
.33Js performed rbecause a selector^ 5 switches based .on the set point of ;a , command register l&v : - 
^Moreover, the baseband processor . 11 5 can perform a setup of a?command register:! 2: The baseband - - 
processor 115 performs theowriting^of an indicative data like the static^i mage toidisp lay RAM 20,rand: an / 
■ r ^application. processor 11 6 camperform^ thetransfer to the latch. circuit ,33 of an^indicative data like the:- . 
• - -dynamic image which needs a: high-speed-data transfer. .-Ktynactuu t*:»* :*/». ^ .^ * a ■ >.•» M^n. - 

*< [QQ;19]: Drawing-2- is drawing explaining the^relation between the capacity' of the display memory^of the rr v- ^ : 
: .. . liquid, crystal controller driver^ of. an example, and: the viewing area* of a: liquid crystal panel.v As ifor^.the ^* :> .-.v 
- v.r .: .^uudisplay :BAM>20^(bhaTdataLVolume^ist;c6ristituted so that it may: hav^ongliha1f?of l ^^aOTOunts«: of esrsctt* r^Uiitx 
indicativesdatas£ise.;i;(alb^ pixel^aismalllf^ 
.•: v. ,c screen which can /memorizeVdatar-f or* onersereen-of a liquid ci^staUp'aneln140:cT3heiseforev«a's: showmUn 4^a^r:. 

drawing 3 , let the viewing areas matched with each address of display RAM 20 be* some fields ;(for;»a >: r ^ 
. r .* rfixed viewing* area rto^be' called hereafter) t42.of the viewing area^o£*:<a^liquidy.crystalipanel c 1:40. 1 vc:;?r# ■, i-,*.* 
[0020] However, it was not fixed and the viewing area 142 matched with this display RAM 20 can take 
various arrangement with .the set j point of the allocation register i3:/the:form-;of the. viewing area' which * 
can.be matched is deformable like drawing 2 (b) to versatility, such. as. a field of a rectangle long by the- - . 
rectangle field or its side, and a lengthwise long rectangle, moreover, one collected field, the field divided 
by plurality can be set as versatility by enabling a setup of two or more addresses to the allocation 
register 13. ■-, ... 

.•[0021} .*Such matching is realized by control. of .the direction of Y addressKcalledread-out of.the?data of. 
Y address of display RAM 20 set by the read-out timing of the indicative data of level Rhine of a liquid 
crystal panel 140, and control of the direction of X address referred to as whether to store the 
indicative data read from the display RAM 20 to the location of latch circuit 33 throat in that case based 
on the set point of the allocation register 13. The former control is performed by the display access- 
control circuit 24 and the address control circuit 25, and the latter control is performed by the. display 
access-control circuit 24, the latch address selector 32, and the data selector 31. 
[0022] It is intermingled and enables it to operate the direct write-in display which does not mind the 
display (a fixed display is called hereafter) based on an indicative data and Display. RAM 20 of the 
above-mentioned display RAM 20 in this example. The image data transmitted to the surrounding field of 
the fixed viewing area 142 of drawing 3 by direct writing can be displayed using this function. 
[0023] Next, actuation in case the fixed display and the direct write-in display are intermingled is 
explained, referring to drawing 4 - drawing 6 . In addition, the fixed display means the thing of the display 
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based on the indicative data of display RAM 20 to the last instead of the thing of the display always 
fixed on these specifications. 

[0024] Drawing 4 (a) - (d) is the explanatory view of a display action when the direct write-in display 
exists in a part of above-mentioned fixed viewing area 142. In addition, when the fixed viewing area 142 
which performs the display based on the indicative data of display RAM 20 reduces the number of bits 
which shows 1 pixel like the after-mentioned, it can be made to expand to the liquid crystal panel 140 
whole. In drawing 4 , the case where the fixed viewing area 142 is the whole screen of a liquid crystal 
panel 140 is expressed. It can be constituted what bit 1 pixel consists of so that it can specify in a 
control register 12, a number-of-bits assignment register or when it already establishes the number-of- 
bits appointed field in the empty field of a certain register and the baseband processor 1 15 grade sets 
up the register beforehand. 

[0025] By drawing 4 (a) and (b), the still picture data from the baseband processor 1 15 are written in the 
display RAM 20 in a driver, and signs that the data is read from display RAM 20, and is displayed on a 
liquid-crystal panel 140 are shown. Drawing 4 (c) and (d) show signs that. choose either the direct write- 
in data (dynamic-image data) transmitted from the application processor 1 16, or the image . data already 
written in the display RAM 20 by the selector 31, and it is displayed on a liquid crystal panel 140. 
[0026] In case this display is performed, the enable signal EN (H). which shows a horizontal (the direction 
of Rhine) display.,shelfHife,vand:the..enable signal EN XV) which shows/a:yertiealydisplay.shelf-life are? - ^ ...u 
outputted to thejtiming control circuit 30 from an application processor. J 1:6. While, these :enable. signals o ; : 
show effective) level (high-level) and. the timing: control circuit 30 changes:a datavselector 31 to-a^.; ..r, •: \; w\ 
selector 1 5 side.:through:the.display access-controkcircuit 24 The-control signal. with;,which i/L^i'^ ^ v ;u 
incorporation of data is permitted to^ailatchrfcircuit 33: is outputted to. the. latch address .selectoricircuitr^ . ^:*^ 
32. It is controlled ^soithat only the period when the latch circuit 33 was permitted^latches the direct . < 
presentation data fronrran-application processor VM 6; and it is controlled ftor latch^thenndicative data read* ^v^' 
from the displayaRAMe20.,except;it/ •&2*\"m«..-A*. ;*-o.iv. ^c^-vjv.. • ■*<..-.:. . . , 

-•J [002-7] lOnrthe; othen:hand^th^timiiagvofi>autransferiof an indicativeLdataCwhen^the'^ 

^ exists irtthe-outsideUGf iljne^fixed^viewing.area^l^cisishown in drawingtS and drawing dr li ke, drawi nga3> k»& are^a u 
Among* these,rtheiitiming> ; diagram indicatesdatcbactuafctan^^ 

to the latch .circuits »33 and ; 34 atithe: time -ibftthe "display of only: direct writing .-tor-be like.the. range of (A) v 
of drawing 3 are?a timing A diagram. which shows latch actuation of the indicativVe*data*to^the ; Jatch circuits: -wvs. r 
33 and 34. when the fixed display and the direct write-in display are intermingled. like the range of (B) of . 
drawing 3 . In drawing? 5 R>> 5,and. drawing. 6 , the, clock signal which synchronized/with the 1 dot-clock. ... 
DOTGLK to which latch clock ** is supplied from, the outside, and latch clock: *.*"are4:he, clock signals r . 
which synchronized with Horizontal Synchronizing signal HSYNC supplied from the outside. 
[0028] As shown in drawing 5. , the indicative data for 1 level Rhine.by which it was incorporated one by 
one during 1 level period at the 1st latch circuit 33 synchronizing with latch clock,** at the time of the 
. display of only direct writing, and the indicative data for one line of;a display- panel was. stored in the 1st. . 
latch circuit 33 is moved to the 2nd latch circuit 34 at once for every 1 level period synchronizing .with 
one latch clock **. And the indicative data latched to the 2nd latch circuit 34 is transmitted to the drive 
circuit 37, and a segment driving signal is generated and outputted. Latch clock ** and ** are supplied 
from the timing control circuit 30. 

[0029] In addition, in the display of only the direct writing of drawing 5 , a change is made at the side as 
which a data selector 31 chooses the indicative data from the outside, and the indicative data is written 
in one by one through selectors 15 and 31 at the latch circuit 33 so that a selector 15 may transmit the 
indicative data from the outside to a selector 31 side based on the set point of a control register 12. 
[0030] On the other hand, as shown in drawing 6 , in being the period when a direct write-in display and 
a fixed display are intermingled While an indicative data is first transmitted from the exterior like the 
case of drawing 5 synchronizing with display timing and being written in the latch circuit 33 When it 
comes to the fixed display position on 1 level Rhine set as the allocation register 13 The selection pass 
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of a data selector 31 is switched by control of the display access-control circuit 24, and the indicative 
data of built-in RAM 20 is latched to the address corresponding to the fixed display position of a latch 
circuit 33. 

[0031] In addition, the writing of the indicative data to built-in RAM 20 can be performed at the period 
when the direct write-in display is not performed, or even if it is a period when the direct write-in 
display is performed, it can be performed within the vertical-retrace-line period. 
[0032] As mentioned above, since the display drive which made both the fixed display using the 
indicative data of display RAM 20 and the direct write-in display which does not mind display RAM 20 
intermingled is possible according to the liquid crystal controller driver 100 of this example, even if the 
screen size of indicative datas of a liquid crystal panel 140, i.e., the amount for one screen, becomes 
large, capacity of display RAM 20 can be suitably made small. 

[0033] The example of others of matching with the indicative data in the display RAM 20 in the liquid 
crystal controller driver 100 of an example and the display screen of a liquid crystal panel is shown in . 
drawing 8 . It is lowering the number, of .gradation of 1 pixel not only of the approach referred to as that 
the approach of matching with display RAM 20 and a screen matches some screens as drawing 2 .:. *«. . * ^ 
showed but the liquid crystal panel 140, and it is also possible to match the indicative, data of display 
RAM 20 with all the pixels of a liquid crystal panel. For example, as .shown in drawing 7 when, the . 
; c ;;dispJay, of 16 (4 bits) gradatiomis , possible fon.a .liquid ^crystal paneM40 per pixehand it gives^this 16- z 
% \.\ gradation indication a> canonical mode .By forming* the low .gradatiommo.de displayed with 4 (2cbits)^i^ > ry\ 
. gradation per. pixel Also: when thekcapacity of display RAM 20 is _the one .half of the' amount of .indicatives- •* /o, 
. / . v . datas; for one screen of a canonical <mode; the indicative data stored in *the ^disp.lay.;RAM?"20:^cantbei'^.*iab-: k f:e 
: :r ; t-.u matched- withrall the: pixels of. a liquid crystal* panel J.40>by changing;to:lowtgradation <mode. .{t:er£Vj^%oi>;;^.v\^ * 
■«r [0034] however, in forming suchMow ^gradation mode In case the vindicative data read from i the.:display&v^>.< *vv* 
RAM -20 is written in-a-latch-circuit 3-3 Divide-4-bit' lead data into -2vbits of high orders, randZrbits 1 ofHow >r±; 
order, and 2 bits of lowjorder ;write vthese, 2 bits, in 2 bits of high ordersi of two adjoining 4-bit latches^by;. . c: 7 . j 
;<r * £. which the mask, was :ca_rried;i6ut,i^ to*the*writing :ofc2€bit t datafc^s^ 

iia ■ £;[0G 

v: Tsaidrexample which can drive theoliquidxcrystal panel which can be^ gradation displayed based on^thet? -frm /r*t<%i 
• ^ /- indicative data by rwhich 1 pixel ^is?:si mi larlyi constituted from 18 bits,~the relation : between the v.iewing^.;i: v?.-+r^. 
area of a display panel . 140 and the indicative data in display RAM:20.is changeable into drawing, 7: 1 ike - 
i. of drawing 8 - ** by changing^the, number of bits of: the data. per pixel : .of,xlisplay RAM 20v •* ; r.stevv&f-i. :*r sr :m 
[0036] The. canonical mode to which, as for drawing. 8 1 pixel is expressed with :1 8 bits, the semi- 
high gradation mode in which, as for drawing 8 **, 1 pixel is expressed with 16 bits, the middle gradation \ 
mode in which, as for drawing 8 **, 1 pixel is expressed with 12 bits, the. middle. gradation, mode in .which,. , . • . 
as for drawing 8 **, 1 pixel is expressed with 8 bits, and drawing 8 ** are in low gradation mode in which, 
1 pixel is expressed with a triplet. Display .RAM 20 can be made to ^memorize the image data for twov ^ ; 
screens by choosing the low gradation mode of drawing 8 **, as shown in drawing 8 **. Drawing 8 shows 
that a corresponding viewing area is expanded as the color number per pixel decreases. 
[0037] When performing a full color display to drawing 9 , the read-out approach of the data to the latch 
circuit 130 when the number of bits of the image data per pixel changes to the read-out approach list of 
the method of the configuration display RAM 20 of having the capacity which can memorize the data of 
the one half of the indicative data of one screen of a liquid crystal panel, and the data from this display 
RAM 20 to a latch circuit 130 (it is in display RAM 20 in drawing 1 ) is shown. 

[0038] In drawing 9 , the RAM configuration doubled with the perpendicular period means making into 
320 in all the number of the memory lines of display RAM 20 which memorize the data which the number 
of pixels with the vertical number of pixels horizontal at 320 dots displays by 240 dots on 16 bits per • 
pixel, i.e., the liquid crystal panel in which the color display of about 65,000 colors is possible, at the 
number of pixels of the perpendicular direction of a liquid crystal panel. Moreover, the RAM configuration 
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doubled with the level period means making into 240 in all the number of the memory trains of the 
display RAM 20 which memorizes the data similarly displayed on the liquid crystal panel of 320x240 dots 
of every direction at the horizontal number of pixels of a liquid crystal panel. 

[0039] The latch circuit 130 which, on the other hand, holds the data read from the display RAM 20 
presupposes that it is 240x16 bits which can hold the image data of all the horizontal pixels of a liquid 
crystal panel in any case. In this case, what is necessary is the indicative data read from the display 
RAM 20 storing 120 pixels of odd lines in the single-sided one half of a latch circuit 130 like drawing 9 
(A), storing 120 pixels of even lines in the remaining one half of a latch circuit, and making it just make it 
output it to a data selector 31 with the RAM configuration doubled with the perpendicular period in the 
place which gathered 240 pixels. 

[0040] moreover, the indicative data read from the display RAM 20 with the RAM configuration doubled 
with the level period — drawing 9 (B) — like — a part for a party (240 pixels) — every — what is 
necessary is storing in a latch circuit 130 and making it just make it output to a data selector 31 
[0041] When driving the liquid crystal paneUn which the color display of 256 colors (8-bit gradation) is . . 

.possible by 320x240 dots of every direction using the liquid crystal controller driver which can drive the 
liquid crystal panel in which the color display of 65,000 colors is possible by the 320x240 dots of above .. 
every direction, with the RAM configuration doubled with the perpendicular period; the 240 pixel x8 bit ; 

-(however,- write-in data from the: outside>16/bitwises) .indicative data-for oneilineiof a Jiquid^crystakpanel u,r- 
is.stored in each;line of display RAM-20: Therefore, what is necessarycis reading the indicative data.ofa : *r 
.every one line from display, RAM:20 like drawing: 9 ;(G)jin this case; and making it:just make itroutput to a:r :u r £ : v 
data selector 31 rafter, making a latch circuit carry out package maintenance of Jt.^,r* . . r .j ^ ^i;. ^^ ^:: 
:[0042] Moreover^with. the RAM configuration: doubled with the level ,peribd^the :480; pixel%x8 bit corx r^^ion 

vindicative data-f or two* lines of a liquid crystal panel Js stored in each line of display RAM- 20. Therefore, >.< ;..t»:i,v< 

-whatMS necessary is^storing in the-ilst latch circuit the' one half (240 pixels) of the- indicative-data- for. ^;*mr -r". 
the party read fromrthe display RAM 20 likec drawing 9 ,(D) in this* case^and: making>Jt just make it outputlr^ 

ito :aidata selectorv3;1u;one ;by;one,<- aften trahsmitting^it to the 2ndclatch? after-*hat ? and r-eading^the data. ;ofetfa«W3as i 

i.the : :remaining "one.half'to .the.'tstelateltt: circuits r\::<i&z -r ^B.r^mairnn^ ojie-n^l:^. v,:,^ * s> iSL-Jz* drsut;.; , 

u0OO43^Thus;:it rcan?m 

^the: J configuration=of i display-RAM:20, and the bit 'length of a. latch.eircuit according tothe size of a liquid; -j.m 
^crystal panel, and:the^number: of bits required <for/an:gradation display per pixel, iij-rreft:.^; c t * r v ■ -i. i-^'vJKjacrra 
[0044] Next, the example of a configuration, of the gradation electricaj-potential-difference generation; . • j * r 
- circuit 36- in the liquid crystal controller driver of the above-mentioned example is explained using ; \ : - -cr.. 
drawing 1 3 . The gradation electrical-potential-difference generation circuit 36 of this, example consists - 
of ladder resistance 361 connected between supply voltage terminal Vcc-Vss like drawing 13 , and two 
or more buffer amplifier BFF0-BFF63 which carries out impedance conversion of the electrical potential . 
difference of the arbitration by which resistance division was carried out, and outputs it by this ladder 
resistance 361, and it is constituted, so that a maximum of gradation electrical potential differences [ 64 • ;; 
steps of] V63-V0 can be generated and outputted. The node to which the input terminal of the buffer 
amplifier BFF0-BFF63 is connected so that the ladder resistance 361 can take out a gradation electrical 
potential difference required for resistance ratio to amend a setup or gamma characteristics so that the 
gradation electrical potential differences V63-V0 which amend the gamma characteristics of the liquid 
crystal panel to be used can be generated is determined. 

[0045] Moreover, while the decoder 362 which decodes the pixel number of bits set as the number-of- 
bits assignment register in a control register 12 is formed in the gradation electrical-potential-difference 
generation circuit 36 of this example, electric power switches SW0-SW63 are formed in the buffer 
amplifier BFF0-BFF63, respectively, and it is constituted so that what is validated by the output of the 
above-mentioned decoder 362 among the buffer amplifier BFF0-BFF63 according to the assignment 
pixel number of bits can be changed. That is, activate all amplifier, when the assignment pixel number of 
bits is 6 bits, for example, when the assignment pixel number of bits becomes 5 bits from 6 bits, 32 of 64 



-10- 



buffer amplifier BFF0-BFF63 of one half are made to turn off, and when the assignment pixel number of 
bits becomes 4 bits, three fourths of 48 of 64 buffer amplifier BFF0-BFF63 can be made to turn off. 
Thereby, the power consumption of the gradation electrical-potential-difference generation circuit 36 
can be cut down sharply. 

[0046] Furthermore, when for example, the pixel number of bits of the above-mentioned gradation 
electrical-potential-difference generation circuit 36 decreases to 5 bits, the buffer amplifier BFFO- 
BFF63 is made to validate alternately. While thinning out the electrical potential difference outputted by 
carrying out as buffer amplifier is made to validate every three, when the pixel number of bits is 4 bits, 
also when the pixel number of bits becomes fewer, the maximum gradation electrical potential difference 
V63 and the minimum gradation electrical potential difference V0 are constituted so that it may be made 
to output. Thus, by making V63 and V0 output, also when white or black any is used for a background 
color, a possibility that contrast may fall disappears, however — in this case — the maximum gradation 
electrical potential difference V63 and the minimum gradation electrical potential difference V0 — . . 
spacing of infanticide becomes somewhat larger than others mostly in middle. 

[0047] On the other hand, the gradation selection circuitry 35 consists, of selectors 351,352,353 which 
choose either of the gradation electrical potential differences V63-V0.from said gradation electrical- 
potential-difference generation circuit 36 based on 6 bits [ a maximum of ] image data corresponding. toj ..; 
each RGB.. Furthermore, in tthis example,; the bit conversion circuit:39:1 ;392,393.:forrmakingi it; not make? .; .<:.;. s 
-the electrical potential difference- generated no longer accordingrto reducing, the: gradation electrical a . ..v.. . 
potential difference generated as mentioned above choose is fo.rmedvby ; replacingitheJist :otahecbit rof ;^v;.^ 
pixeLdata between-the^ 2nd latch circuit 34 and the gradation selection^circuitry^SS.V iV r.^vj t=x j*\ v 
[0048] the least :significant;bit-BO>ihvalid whenr/these ; bitxonversion^eircuitsi39-1^393^transmitithe•^data:if ; 
ofra latch circuit . 34 as* it is-when 4"pixel consists' of 6 bits of each RGB, and 1- pixel consists of. 5 bits^u t i 
(fdrexample, B5/B4; B3t:B-2v B'1> of each RGB-— >most significant bit-B5:j--:putting . in;— ■B5;:B4;iB3;r~'.r?. 1 
B-2 r , and B1 — B5 --;itvchangesr into data, v i * v*--..oV.* •>.• p £ t- - ■•:■.>- , .i'\i*\£h&*uc:± >. *:*£■.*.•■.. v 

-[0Q49]Ut fean/avoid*itfakihgrt^ toiB. ; 

potential difference Y63* and:the:minimum electrical potential difference! VO>and?was/turnedr.ofif:iby^thisu;;-: e:o 
,:choose;<Inradditio^^ 

-middle of V63 and- VO.by ^.making, the rmaximum gradation electrical !:pdtential:»difference.^y 63 -andithe?. ? •> • 
^minimum gradatiomelectricalt potential difference V0 output; yo.UTmay;<makerit constitute the. bit .«;',": o, .***• vr< 
' conversion circuit 39 so that it- may leave without thinning out the middle gradation electrical potential . 
difference of V63 and V0 and the; electrical potential difference xbfva^parenthesis, may. be chosen. . .r-/.; ■ ■ 
[0050]. Moreover, although this example explained the approach to replace a.bit when l pixel consists. of ..v.. 
5 bits of each RGB By the view the same as when 1 pixel consists of 4 bits of each RGB, and a triplet 
While choosing an electrical potential difference. at intervals at theipredetermined spacing.out of the ... 
gradation electrical potential differences V63-V0, the maximum gradation electrical potential difference- 
V63 and the minimum gradation. electrical potential difference V0 are good to perform bit.exehange of . * 
the RGB code so that it may be made to output. 

[0051] Moreover, the selector which chooses the electrical potential difference by which resistance 
division of the ladder resistance 361 was carried out between the ladder resistance 361 and the buffer 
amplifier BFF0-BFF63 Moreover, by preparing the register for setting up the gamma characteristics of a 
liquid crystal panel in a control register 12, changing each selector according to the set point of this 
register, and making the electrical potential difference of desired level output You may constitute so 
that a gradation electrical potential difference which amends the gamma characteristics according to the 
liquid crystal panel to be used can be outputted. 

[0052] Furthermore, although 64 steps of gradation electrical potential differences V63-V0 are 
generated in the example in the gradation electrical-potential-difference generation circuit 36 32 steps 
of gradation electrical potential differences V31-V0 are made to generate instead of generating 64 steps 
of gradation electrical potential differences. Two electrical potential differences (for example, V21 and 



V22) which have set to the gradation selection circuitry 35 using 32 steps of generated gradation 
electrical potential differences V31-V0, and adjoin in a gap by for example, the thing which you display 
on V21 the 1st of two frames, and is made to display on the 2nd frame V22 and by turns By impressing 
middle electrical potential difference (V21+V22)/2 to liquid crystal effectually, it is also possible to 
perform 64 levels of gradation displays substantially. 

[0053] Next, the system adapting the liquid crystal controller driver of the above-mentioned example is 

explained. An example of the circuitry of the cellular-phone system which adopted the liquid crystal 

controller driver of the above-mentioned example is shown in drawing 10 . RF unit for RFs to which the 

liquid crystal controller driver of the above-mentioned [ 100 ] and 1 10 perform conversion between 

transmission and reception, the radio signals, and baseband signaling of a radio signal in this drawing, 

The baseband processor as a system control station which performs signal processing which 1 15 

requires for a sound signal or a transceiver signal, control of the whole system, etc., The multimedia 

processing facilities, and the resolution adjustment functions in which 1 16 followed^ the .MPEG method 

etc., such as animation processing, The application processor which has a Java high-speed processing 

facility etc., the speech .processing unit to which 1 17 performs ringer tone output and signal processing 

of a receiver voice. The nonvolatile memory in which, as for 1 1 8,- a user's . setting -data, such as address 

book data, are stored, 1 19 is SRAM (Static Random* Access MemoryXwhich is used as a frame buffer ? < zz.; 

which storesi-the- still. picture data.fon.one screen .of aJiquid crystal panelpor is 1 used as;. buffer, memory of 

the indicative dataiatrthe time of animation playback etc. These circuits.areccamed,*in ;the^systemi;board v j?r., 

150 which consists^of <a; printedrcireuit board .etc. 1 ? : t. . j , \vr. eo ':V,trs^^ 

[0054] The baseband ^processordl:15' consists of M.GU (microcontroller:unit);1;20cwbiGhipeirfoKms-D.SP c&riv o 
(Digital Signal- Processors) 1.21 cwhich^identifies- the ^received data: addressed; to self stakes out voiee^dataniri.^^vr 
or changes transmit data into theformat for wireless transmission, .the. system controLbased on a-user's ^^ 
contents of actuationrdata -processing; a -display control of a transmitted and;;reeeived-"data; etc:;- Anv/r ~ > 
application processor^ 1 6 is LSI .which may.. be, carried. to compensate* for the, system-wide :engine s r-r^/. + jL 
..peipfoemairiGe/ahd^Gorasists^i aicode.c*dKCjaite1*23 which performs-eodingi/c^ 

(Moving. Picture lExperts Group^ata, a -pEocessingvcircuit of Java;!anguage^ietc.«bMpi!eover; Ah^system ^tztam&> 
; which :omitted.s^ 

carried t out,- and^canrmake^a full screen; display-perform as a liquid crystal: panel •MOi : by..tbe^ijq|uid''CtYstah^-i^f > : 
controller driver^i00r:using the^thing % of size^with the larger amount o.frindicatiyeudatas of one:screen .{v;ffi .!v;r. 
than the capacity , of the. display RAM 20 with a built-in liquid crystal controller driver ;in the system 
which used theJiquidrcrystal controller.driver of said example as a liquid crystal rcontroller, driver .100. . ?. o 
[0055] In addition, xthe liquid crystal. controller driver 100, the RF unit .1 10. for high frequency, the, . r« ■:• 
baseband processor 1 15, an application processor 1 16, memory 118, and SRAM1 19 of each other are 
connected possible [ data transfer ] by system bus S-BUS formed on the board. In the system which 
used the liquid crystal controller driver of said example When the.baseband. processor 1 15, writes image : --c. 
data in the display RAM*20 in the- liquid crystal controller driver 100 about the.image from which a . t 

display seldom changes It is possible to make it display, even if it reads image data from memory 119. 
like before each time and does not transmit to the liquid crystal controller driver 100, and the burden of 
the baseband processor 1 15 can be mitigated by this. 

[0056] Moreover, once this cellular-phone system that used the liquid-crystal controller driver of said 
example decodes the received video data besides the fixed display of a message partner's telephone 
number, an identifier, etc. to a liquid crystal panel 140 in a decoder circuit 123 and stores it in SRAM1 19, 
it is that the baseband processor 115 sends these decode data to the liquid-crystal controller driver 
100 according to display timing, and animation playback is possible for it by the direct write-in display 
which does not mind the built-in display RAM 20. . 
[0057] The example of the display image to the liquid crystal panel 140 in the cellular-phone system of 
drawing 10 is shown in drawing 1 1 . According to the above-mentioned cellular-phone system, as shown 
in drawing 1 1 (a), it can be intermingled and the display output of the animation display V1 by the 
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above-mentioned direct write-in display and the fixed displays V2 and V3 based on the indicative data 
of display RAM 20 can be carried out. Moreover, with the set point of the allocation register 13 by the 
baseband processor 1 15, the location of the fixed displays V2 and V3 can also be changed to a proper 
location, as shown in drawing 1 1 (b). 

[0058] Thus, the fixed means of displaying based on the indicative data of display RAM 20 While using 
for little displays of change, such as presenting of a power-source mark, an antenna mark, and time 
information, the means of displaying of direct writing by using for the displays which change frequently, 
such as animation playback While being able to exclude the processing which transmits repeatedly the 
indicative data same about an indicative data with little change to a liquid crystal controller driver About 
the indicative data which changes frequently, the proper use of mode of processing suitable for the 
contents of a display is possible for the ability to exclude the detour to display RAM 20, and reduction 
of power consumption can be aimed at by processing suitable for these contents of a display. 
[0059] As mentioned above, although how to choose and display the data of Built-in RAM and the 
immediate data from the outside has been explained, the approach of a transparency display is . shown in 
drawing 12 R> 2 as an application .using this method. The function make display on a panel the color -. 
specified as the transparency display function, or it is made not to display is said.As a configuration, it 
has the. register (register 1 65 forJiransparency) holding color information,, a latch; circuit (light data latch . - 

.1.1 ).iholding the data inputted; fisonuthe^outside, andrthe circuit (comparison circuital 66) that measures t^au-..-*.. 
thecoutput of the above-mentioned , register, and -the output of a latch rcircuit. The class^of colori^^ ;*>\,. 
displayed on a panel is controlled by the output of the comparison/circuit:.! 66. Color informatiomis . c-ri; 
divided into; the component of r_ed >R, )green G; and-Blue B, and is ; h e I d a s -. data- several bits each :d • y«: *z* t* 
[0060]: Drawing 12 '.(a) showsAthe:* condition Jn the modeJn which the lightrdata . latch's /fcUdatai are^x^x • • ■>.*. &** 
outputted to the direct data:selectorr31 nokpassing through the comparison circuit 1 66. Drawings! 2 RX r- -.sv :> * 
2 -.(b)* shows the condition in the^ mode; (penetrated)-in which a specific color is not"outputted fi by the «*.-*rrs*"?*— t: 
comparison with ;the register ^165?.with .which -the: light data latch's; :1.1> data held, color information: via. the: ..js*. >:<,. 

^comparison circuital 6.6rim :the transparency. epntrol:?ciisGuit 1 6 7 . B rawi n g si 2i ( a )* a n d dh ewnao d ei of 4b)ra jsehsiftn^ 

^good-alsovas aiconfiguKation^whi^ 

.xharagedmith'thet^ :u ^^sasffraa 

[006:1 ] drawing- l*2 .;(a) —^setting (setting-in -the mode :in. which a -transparency -display is not: performed)!- : : ;r ^ 
.t the direct output, of the light^atailatch r s :M::output is carried out to:«a -data selector .31 ,* withoufrgoingtt :; : t 
via the comparison circuit 1.66, and the output timing of the data selector 31. displayed .on a- panel -140; as.;" v . 
-the output data of the interiort;RAM - 20rin piles ^is- controlled by the aGces.s-control- circufe24v'ln.,draw.ing^rrv:: * 
12! (b),. the foreground color .(white) of the arbitration which is not made to output is set as the register , . v.*. 
165 for transparency. The output of the register- 165 for transparency and the light data latch's 11 . 
output are inputted into the comparison circuit 166. ^ - - . ... - - 

[0062] The value of the inputted output is compared by the comparison circuit 166, and the result of 
coincidence and an inequality-is outputted to the transparency control circuit 167: The signal which - : t- 
shows what an assignment color (for example, white) is penetrated for by this transparency control ' . ; 
circuit 167 (not outputted) is generated, and that result is sent to the access-control circuit 24. The 
output timing of the data selector 31 displayed on a panel 140 is controlled by this access-control 
circuit 24, and piles up with the read-out data from the interior RAM 20 by the data selector 31. The . 
color information inputted into the register 1 65 penetrates on a panel by this, and the blue data of a 
background are reflected on a panel. In addition, the information on a color [ the register / changes into 
the register 165 for transparency and ] to make it penetrating may be set as the register for 
nontransparent, and the method to which only the color which was in agreement with the light data 
latch's 1 1 output is made to output may be used. It becomes that to consider as the configuration which 
reduces the object to compare is more advantageous. 

[0063] It seems that the specific graphic form (drawing circle) which is in a rectangle field by direct 
write-in data like drawing 12 (b) is clipped, and can be displayed on a panel 140 by the above approach. 
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[0064] Although invention made by this invention person above was concretely explained based on the 
example, it cannot be overemphasized that it can change variously in the range which this invention is 
not limited to the above-mentioned example, and does not deviate from the summary. For example, 
although the example explained the display (display memory) RAM 20 as what stores an indicative data 
with little change, such as a mark display and a time display, for example, only the indicative data (color 
data) of a part which smears away display memory in the same colors, such as a background color, may 
be stored, and the data of this display memory may perform a background display, and you may 
constitute so that other parts may be indicated to the display by the direct writing which does not mind 
display memory. 

[0065] moreover, although the selector 15 was illustrated as a means to choose whether an indicative 
data is sent to display memory from an input interface, or it sends to an output driver side, without 
minding display memory, as for various the configuration, it is alike and deformable that the function as 
the above-mentioned selection means is realizable with ON/OFF of the write-in command of display 
RAM 20, and a switch of a data selector 31, for example etc. Moreover, it is good also as a configuration 
of a display memory side connected to an. output driver side, without establishing two input port of. an . . 
indicative data in an input interface, not minding one side but minding.display memory for another side. 
[0066] In the above, explanation, although the liquid crystal controller driver of tthe cellular-phone system 
. . which is the field of tthe invention: which became Athat^background^about inyBntion:majnly:made/:by.±his:;;:&^ux^T 
■' y . invention, person was explained, this' invention isrnot limited to it and ean be widelyvused for. the:display ff ?:oT .r m 
drive; control unit which ;drives the display panel ofcthe electronicsequipment of a small pocket mold. .r.:^ 

; , [Effecfoof the;Invention]vIt:will be ;as follows if the effectiveness iacquired byi the. typical thing :among n^*n'J. - 
: ' - -invention indicatedin.this application is explained/ briefly. Namely,* since •capacity£ofrdispJay.memoiy:ean v-* . 
r be suitably made^small^even if the ^display srzer andithe color numbertof a display panel increase if thismv *_ ^ 
. . invention .is followed^ thereby, ^it is effectivenn therability to-aimrat«reductioniofja?chip:size'Or-cost/iandAiv:^v: : ^/ 
. viv i::.tr.edUcti6nrof pbweFSGpnsumptionuEsp&cra^^ 

-yes ;;xeteetronic. equipment >sl?^s^Of tiiU^iirsws^^ «iruri' r^uui o*i*.Ujs&c a>*sm2L: • 

: . :x i^iv,r|0O68] : Moreover^ since Jt^s ^possible -to use^properly^two -kinds o^methods;ethe?transmittabmode i bfethe u eoi or.? 

indicative>data through display memory-and , the transmittal mode ; ^vhichr does :not, mind display memory, th*//:::c 
ft? : ^ according: to the contents. of. a display when?perforrning the display /inrwhicte both. little: 'displays of^change , v-i^ms- 

and the display which changes frequently like ran^animation were intermingled, it is effective in the ability 
..v; •;•«■ to exclude useless- transfer processing by that;cause f hand aim atxireduction-of power .consumption. '■j.vi. 

Moreover,. it is effective in becoming possibleto realize a transparency display along. with the. above-. • 

mentioned effectiveness. 



[Translation done.] • . 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the liquid crystal controller driver 
of the example of this invention. 

[Drawing 2] It is drawing explaining the capacity of the display memory of the liquid crystal controller 
driver of an example, and the relation of the viewing area of a liquid crystal panel. 

[Drawing 3] It is drawing showing the example of a display with which the fixed display based on the data 
of display memory and the direct write-in display which does not mind display memory were mixed. 
[Drawing 4] It is drawing showing a display action when the fixed display based on the data of display 
memory and the direct write-in display which does not mind display memory are mixed. 
[Drawing 5] It is a. timing diagram explaining the transfer operation* of* the indicative data in the level 
. period (A) of drawing .3 . * * ...... 

[Drawing 6] It is a timing diagram explaining the transfer operation of the Indicative data in the level 
period (B) of drawing. 3 / . . . . ' l . _..»■-: 

[Drawing 7] It is drawing explaining. the. example of use.of others .of. display memory.-, , r -v:^;v;;'*!\ / 
i_*?u* v j; ^[Drawing. 8] Itusidrawing showing the concrete example of use qlithe .displ^ycmemoKyu at the time ofl \*jy t 'x*-r&^sr 
»uchanging:the number ofrgradation *of:-1jpixel. •* .** i s .i*se&Wj#n*< m/^r^ vr *c v.. \ « : . k ■ •■ . 
; : - ^ [Drawing 9] It is^drawing^explaining eacb example at the time of changing-the array^eonfiguration: of .^>r- ? - . l:« 
display memory, and the number of gradation of a pixel about theitransmittabimode.bf the indicative data . 
i ^rsomrdisplay j memory^tot the* r1 ;st3latch:circuit.* ^viawcv: „ >*/ v rcs&rn'&s-pisy 'i^w^kf.:^^ m^j z^:^v^k^c\u 
: • «• :[Drawing.1Q] It is the block-diagram; showing' the • example of thetC v eHular^phone structure of a system *H*t ' 

-which^adoptedithe liquidrcrystal ;controlleridriver of an example^'i?*^^ 
► r ; .[Drawing 11]? It is theJmageTFig. showing the: example-of a displ^ in^he;cdjular-phone-system .ofi:-^; \ - & t\> 
rrt%\. ^ drawirig^ilfl e^ r£>&Qa&^ ra^^ s rii^iu <v. jrd^wb^' ^ t ?.:^^ : ^iar.rr v>:st;c.*>rA; 'c -^r 

jvxtU^ ^ [Drawing 12] It is (drawing- explainingtthe^m n .a. i ;o 

u;.'? ^vfcrystatecontrofl^^ ,z&#$x£&-corttifmi^ 

* EDrawing.1 3] -It iS'the:blockvdiagram? r showing*the : example of a configuration of a?gradationv?etectrical-i'i x, • 
*.v ? '^potential-difference generation- cirGuit A^e ' v «^ :> ^ \ ^^^3^^ : * * 

[Description of Notations] ■ . ■ > giioi'.',* ^ ; . 

..■ _:i-v dI Oi Input {Interface ::*«:%■.. 0. • v K,> - - . j.v->. .■ - .^^\::hU'4i^ift^i--l^r'>;:t:'i* *. .-. - . . < 

1 3> Allocation Register . v : . ■ • < . , . .t'U. v-iv**-:,*.^ 

15 Selector • * ... 

20 Display RAM (Display Memory) ... . • . . . r , . 

23 Y Address Counter . 

24. Display Access-Control Circuit ;m ; . v <c . t , :. , 

25 Address Control Circuit ■ 

26 Y Address Decoder 

30 Timing Control Circuit 

31 Data Selector ^ 

32 Latch Address Selector 

33 1 st Latch Circuit 

34 2nd Latch Circuit 

35 Gradation Voltage Selection Circuit 

36 Gradation Electrical-Potential-Difference Generation Circuit . 

37 Drive Circuit 
110 RF Unit for RFs 

115 BBP (Baseband Processor) 
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116 APP (Application Processor) 

117 Speech Processing Unit 
120 MCU (Microcontroller Unit) 
140 Liquid Crystal Panel 
BFF0-BFF63 Buffer amplifier 



[Translation done.] 
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h) ftmo&TfWvsm-vto v . z.<di evgmtt^zmm 

t-KfcbfciSfc. lB*Sfc0 4 (2t'-yh) BIS 
0 oSi^Wt- HflD l Hffitf©*^-**©*** 

[0 0 3 4] fiL, ^roA-S^fiieBlt-HSriftW** 
IiRAM2 0^bSt^tBUfcS^x-^£5 
->^lHlg&3 3^#$jitJ^(C. 4 tfy h©»J-Kx— * 
Z±.ii2 My hiTfi2k*7 Mc#tt. cne>©2 My 

o®4f7h77ffflifi2t'7 HK-tn-enfcs&tr 

DIM. ■6«j£a<&5£:£*. 
[0 0 3 5] 171:11 ll*^jpt4t'7hffli^ 
£jj?Lfc#, H«tUTllB**U 8 My bTfltfiSc^n 

£^T«. m^RAM2 0<Dimm^fcD COt"-^ (DM 

£*^/1*;H 4 0®*^iSSRAM2 0 |^0g 

[0 0 3 6] 08®«1I»{1 8k*7 hT^£tl-5H 
fll'E— H, 0 8©ttlia*#l-6 My hT»3n**Mi 
BHUE-H, H8®ttlB***l 2k'7 KtfasnS'f 

wiiwe-k. m8©te\wm&3My bx-asnsfls 

tCtt). H8®l:*T±5lC, g^RAM20!C2B 
ffi»«H«T : -^^feiS$-&4^t^T#-g). 0 8 J; 

[0037] m9\z, y^ti^-m^^nom^^m^ 

n*)l(D 1 H®©S^x— ?©¥#©x— :?S:§EttnJtE 
^iStt5i*RAM2 OCMOttiHSiR 
AM2 OA^^y^BB&l 3 0 (01TttS^RAM2 

•5©H*r-*©fcTy hW!3ffco&«$07yf 
0SS1 3 O^x-^KHlL^ffiSr^-fo 
[0 0 3 8] H9K*J^T. liittJWlBK^fc-frfcRAM 
mM*&W.J5fa<DWm&&3 2 0 h*7 hT* 
¥*lRl0iB^Sc^ 2 4 0 h'7hT'l WM&Tz VlQMy 

0*i-r4it^Sc*-r4o *¥$fflK-&fo-&*: 
RAMlfWtitt, |H)«ltCiE^3 2 0 X 2 4 0 h*-y 
.S/1^;Hr«*f?>x-^$BB18:-rs^RAM2 0© 



(6) 
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T2 4 0*<hT-5^i;^S:*t"-2). 

[0 0 3 9] — S^RAM2 OA^^HiSnfcf 
-^S«»-r*7y5=-|HlKl 3 OH. lJfn©#^l:t 

$ll/i*;u©*¥#fa©£H3Si©H&x-:* £&8«Jfi 

P B 1l:^btfcRAMMTIi*SRAM2 OA»60E*ai 
SntSif-i'tt. 09 (A) ©«fc3k:3f»fT©l 2 
0Bit#£7yxlI]&l 3 0©Jt{M¥#iCteiiftU ffl«C 
fr©l 2 0H*»*5y^E*©»0O*»lc*lftb, 
io 2 4 0i*Moftti5tf-^-feVi'^3 1MlJ*S 

■e-sjc-stc-rnHj:^. 

[0 0 4 0] *¥Wr B 1i'-&t)1ifeRAM«J5gT*« 
g*RAM2 0*^l*fflSnfeISf-^H 1219 

(B) ©«t3t-fT» (24 0Ii) ZtiZyyT-mffi 
13 0IMU x-^izl^^S 1 ^(1573 $13-4 J: ^ 

[0 0 4 1 ] ±83©«fc3&*8t3 2 0 X 2 4 0 hT 

6 a 5 =f ^-a^pJii&fctta/wusBKi pig 

fc«fi:3>hD-7 K5KA*£ffl^T*8£#t3 2 0 X 2 4 
20 0 h*7 K'2 5 6fe (8 fcfy hBH) ©#5-«^nJ 

AMMTH SSRAM2 0 ©S-fTlCiKHA-*^© 1 
7-f>^2 4 0I*X8f7h (fcfc*L*«W»S©« 
#&*-x-:5>ttl 6 t*y h*{4) ©*^t-^*«*«* 
n-5. fifoX, d©*-&tCH, 19 (C) ©<fc5K«?K 

ram 2 o^e> ltT^-rog^x-^^K^mL-. -?-n 

^77«l:-fiffi»StTi(i^T-^tl/^^3 1 

[0 0 4 2] *3P»lWC^to-a-fcRAM*^-r . 

30 (t ^RAM2 0OSfT«S/UJl'©27'f>»© 
4 8 OiSPSix 8 t'-y h©I*T-^WSn5. fto 
T, Z\<D^\Z\t. 09 (D) ©ckptCS^R AM 2 0 
^£^*fflSn;fc-fT#©S^x-?©¥# (2 4 0H 
*) ^yxHIB&lrteSaU ^-©&-?-tl£!g2 5«; 

x^teit its o ©¥#©x-* ss§ i ^ ? ^mmzm 
[oo4 3] ^©<t^(c, ^ha^i^im xtmsm 

7fr\Z>&mz\W%^ktz.V)<DMy hgCtfSCT^RAM 
40 2 0©«$<h^-yxlH]S§©t:*>;/ hfit^St^Cil: 

[0 0 4 4] Jfcfc, ±IEW©ti3>hP-7H7 

SS 3 6(1 flJAMf 0 I 3 © <fc -5 ICftiHSEESsH^ V c c - 
V s s TH\Z&mZ*l1ty?-miZ 6 1 <!:, K^-JS 
Jn3 6 l-eSfit»tiJStlfctt*©ttffi^-f >tf-y>7. 
JE»l/Tffl*t4«»ony 777>^BFF0-BF 
so F6 3(fc*»SfcD, **6 4RK0KWttl£V6 3~V 
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JgJn3 6 1JJ. «ffiTS*ffl^*^<&Tl#tt£JltIE-r* 
<fc5&RIH«ffiV6 3~V0^4T5it^?5i 
5 fcJftttJt*««je. *>b<ttr»tt*»3E"r40K: J fcB 
fc»WftBEA<* D ffi-a:* J: 5 fc/X y 7 r 7 >^B F F 0 
-BFF 6 3©A#^#&^£tt5/ — h*#ft££tt 

[0 0 4 5] d©Sli6#J©|gig«ffi£j*l§I8&3 6 

fctt, 3>hn-JH/yX? 1 2F»g©lf y b&Ji^Uv' 

3 6 2*<iS!tt6ttTna<!:£*>K:, A*y7r7>^BF 
FO~BFF 6 3 IZ^ft-ZtimmX-l y^S WO ~SW 
6 3*«»lt5nT*t). ±83^3-^3 6 2 ©&*>(;: <£ 
DitJ£B*lf y htf:«:i;tA'y7 7 7>yBFF0~ 
BFF 6 3 0>5*>&18Ht2nZ>b<D&V}r)WZ.*Z.£1fl 

3*. mfcmm^v bfkiflG Mv h^e> 5 t*-y Mc&o 
fc«-&fC«6 4I©A'y777>7 r BFFO~BFF6 
3©35#a-©3 2fi£*:7$it\ »j£H*lfy MR** 
4f7 hl:&ofei&l:li641©A7777>yBF 
F0~BFF6 3CD-5^3/4©4 8 fH £ :* 7 $ * 3 d 
dntr<tO. PgIfl«EE£fijtlHl8&3 6 ©*8* 

[0 0 4 6] $6(C, ±fBPgP«ffi±^(El?§ 3 6tt. «*J 

>7B F F 0 ~B F F 6 3 l:t5fiftS t, H 

ft*Pgil«l£V6 3 t*/M8W*EEV.0«Ul*S-e-*«k 
5KM3nTt»5. d^J:5tCV6 3tV0€rtB^J$ 

5. fcfe'lCOi^Ctt, **«H«EEV6 3£*/h» 

[0 0 4 7] -75. Pgi^SKlHlSS 3 5 «. RGB^nf 
ntC*fj£LT«A-'6 If «y h©H*T ? -^fcat?^TH3IE 
Pgl^miE^fiiclHlSS 3 6^6©BfW«£EV-6 3~V0©1> 

rn*»*a«-r*-feu^^3 5 1, 352, 353*6 

1, 3 9 2, 3 9 3#!S:tte.ftT^5. 
[0 0 4 8] Z.(Ti\f.v h^SHH8S3 9 1~3 9 3ti, 1 

4©x-*£-e©£££jgU -1H*# 



(7) 

RGBfnfn5 tf-y h (WAKfB5, B4, B3, B 
2, Bl) TislESnTHSttSCIt *SST»4*T 
fib'7hB0 kl»±ffihf y h B 5 ^AniB 5 , B4, 
B3, B2, Bl, B 5f«tf>X-^tC^-r-5. 
[0 0 4 9] Utile J: 9, S*SEEV 6 3 £«/hSffiV 
0 &mtjVfrr3*7Wm\Ztt-otzrty 7 7 7>7*Ottl* 

WTtti^iitfiEV 6 3 tfc/NfcWtffV 0 £!il7j£ 
t5:tl:J:oT. V6 3 tV0©(fWTM5l#©WHI 
io fim£K)>b<!>l,&<£z-oT^Z>tf, V6 3£V0©fM 

<fc5KfcT * h^g|[HlS§3 9£«Jirr*J:3K:UTfc«fc 

[0 0 5 0] Sfc, *^J6we«iH^^RGB^n-e 

tl5t'7 HTM»J*;SftTH*«£©tf y h©An#A7J 
H**lRGBfn^n4ty h^3 
k*-y hT-«^$nT^^*^(Cfe|Wj«©#^75T% PgP 
HEEV6 3 ~ V 0 (DfyfrZffifeOimffiT-tZttWzmK. 
ZM#l?Z>t£biZ, A^HfM«EV 6 3 ^S/MttnS 
20 flEV0teffl7j£-&£«fc5tc:RGB:3--K©lf y bAtlW 

[0 0 5 1 ] £tz. vV-mKZ 6 1 iA'7777>7' 
BFF 0~BFF 6 3 tOWHZ 7 3 6 1 #Jgirt 

;n^x* i 2rtfcttifcfl/'t*;p©T#tt*M:jr*"*fc 

30 H„ 

[0 0 5 2] $ 6tC. *^0JTtePgfltt/££fi£[p]gg 3 6 
T6 4©|5g©Pg ; Dimj£V 6 3~V 0 ££j£LTI^5#, 
6 4 &ra©8fW«E«:£jS-r«tt;b 0 (C 3 2 gPi©PgiS 
1EV3 l~V0££j*3-fr, £ric$ftfc3 2®M<r>m 
I1EV 3 1 ~ V 0 ^TPgS^a*?lHlK 3 5 fc*HT 
^■fn*B5«-r«2 0©«/E («AtfV2 UV22) 
£0!|A«2 :7U— A©?^, 1 7U— ABfcV 2 1 , 2 
71/-A@t:V2 2 i:SSSk:**$-B-4;:d:T. fg&tt 
lC*P*1©«ffi (V2 1+V2 2) /2*t««fcWlWSn 
40 J; 0. *K«JtC6 4a»©»««'**fj5 C t 

[0 0 5 3] *fc±8e*JS«0«a3>hD — 5 K^-f 
A*4jSfflb7i->AxA(CO^TittWrS. 01 0(Cte, 

±E&K0iJ©*cft3 >hD- 7 HHA'4Sffl Lfc*# 

ttfSv-xxA©i5iss«fiS:©-0ij^*-r. raeitc^^T. 

1.0 0ttWJfi©*Sll3>hD — 5 K5-f A*, 110^*1 
^m<i:<&ff 5iiiil&fflRFa--> 115IJf^ 
so fT^«t'5 i>7.7 L A©JPgaibT©^-7.A*> K7"Pty 
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K l l 8Mm&7 : -$'ti.£3--Ve>WLfe : 7-5'*m 

mzn&^wm®. /^y, 1 1 9«?^s^^jK7Diiaffi 

i'iltfiJnSSRAM (Static Random Access M 
emory) T, Z\n*>(D®&\f7 l ) > hiE«S*^t*^e> ■ 
S;^y^fA*- F 1 5 0 tCfg*t£n-5<, 
[0 0 5 4] ^A>K7 ? Dt7ltl 1 5«> SS5e 

DSP (Digital Signal Processor) 12 1. a.— if© 

^ateckt£S:^i&JW&££rT'5MCU (v^i7Dn>h 
D-7ar7h) 1 2 0&i:^<E>&&„ 7 7" 'J ^r- v 3 

liSnii^t^SLSITSO, MPEG (Moving 2 
Picture Experts Group) "r-SxDnmt • tt^SS: 
frpa-x-y^lEl&l 2 3^, /N'WSCDffiSIHK^ 

-So 1 4 0IJM3>hD-7h*7'f;U OOtot^T 

-7H7-r;n 0 0 tUTBtnenjffi^j©?^sa>ha- 

7 ^-fA'SifflLfcyXrATIi, f&HA^H 4 0 
£LT lSufcD^^— 37l;^f H r]>hn — 7 K^-f 
;WIffliiRAM2 0 W#ftJ;0 fcT^^lM Xofc 

[0 0 5 5] ft*3, ha-7 F5-f/tl OOi 

B^&fflRFa--y h 1 1 0 ysA*> KT'nty+l- 
1 1 5 tVfWr— ">3 >7 , Dt7l)-l 1 6 tjt^'J 1 

1 8&<fcZ>*SRAMl 1 9U, K±lCfl£jS;£ftfc>' 
XfA/U S - B U S ICiOS^tr^-^fejiBltgtcS 

ffll/fcyXfATB, **D***^tL/«t^ia#lcM 
bTIK-7,A>K7'Dt7-i)l 1 5*«l3>hn- 
7 H 7^ /U 0 0 rtOS^R AM 2 0 CISt-^ 4 • < 

£&A,T*:fc< itcit). ^©ct^tc^iHi^^u 1 1 

9*>£iStfex-*S:^*liiL.Tifcil:3> hD-7 h*7-i 
A*l 0 0^te£Lfc<Tt>*w£fT*>tt*££:**"Jte"T? 

[0 0 5 6] mfi3HSSflajO^S3>hn— 7 H7 
A*£&ffl IfciffllfSISy^fAlt j&HA^U 1 

4 otraK*a^romss^«tfi/ t £<i:w@^g^<7)fta. 

§ffiLfclfflx-*£x:J-^IH8&l 2 3T"«^LT- 
ISRAM 1 1 9 \zm*.tzm, &tt,$"( HytflZ-St)^ \ 
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n>hP-7 H7-f Al 0 0 (CiS^dtT, ftjgCD^ 
RAM 2 0 £^2&(^ffi&#iA^S^tC=fc9i»«£;!>< 

[0 0 5 7 ] 01 ItCte, 01 0©«^miS->7.^AtC 
*3lt-5^A^;H 4 O^CD^jl{gjC90tJ£^-t. ±|S 

^ttfSvxxAt^.fcntt'. 011 (a) tc^-r£-5 
ic. ±ffiE^»a*-*^tc<t^.ii!iia«^v 1 1, s^r 

AM 2 0 ©g^r - ? tSo*< 1^$^ V 2 , V3££ 

2. V3©fiifc^-XA*>H7'Dt7iJ-l 1 5tC<fc-5 
7D^-S> 3 >l^X* 1 3©l£gtt(::J;D> 011 

( b) t^r<fc 5 (cjgii(D&etc^b$ -a-^ ^ t ^*tb* 

[0 0 5 8] Z.<D£?\Z,_ ^RAM2 0©«*f-^ 

-rz>i£mzm^z>z\t-?. mt<r>'pu\,^^ : f-^\z-o 

^x-^(COliT«^RAM2 O^OiiH/^ttSte 

0-5 £ <hrt*tB*&. 

[0 0 5 9] fi(±, l*licRAMCOy-^t^*^0E 
Sf- * £ SIR b £ ii £ * ££ £ IS 9! L T £ fc jjt, 
C©7j 5££*iJ)B UfcJSffltBJ £ LTjgi&g7*CD7jffi£0 1 
2 tC^-T. ji^i?^«fg<!:te^Lfcfe£A*;U±fc:3l 

LT- Mi^ffiitlil/y^i' (Siiffll^vX^ 1 6 

5)t, ^^^A^^n^T^-^^^f 5^->^ihi 

S§(tK b^-^-7^1 1) t, ±!2U^7;iS'CDtti^<i: 
^>7^lsISEScDai^ : £ltt5-r5[ElS&(3>^7lHlSSl 6 6) 
<b£*-f3= n>^7[U8Sl 6 6<Z)m77^J:D. A*;U 

[0 0 6 0] 012 (a) ^-f hf-^77f 1 1 
(Dx-^rt^^TlElB&l 6 6$:MSi5-r- Eftx-^ 
-tl/^^3 1 IcHJ^^ns^-KTOtt^^^To 01 
2 (b) 7-f hr-^77? 1 lfflf-^^n^ 
70SS1 6 felfl^g^^b^l/^X^ 1 6 

5 tv>itmz£K)mmffl'ffl®%&i 6 7 -e^we^uiTj 
$nnt^ (Siasns) ^E-h*w«M^^-r. 012 
(a) t (b) <D*-\n$?y7°m^<Dmfflmmz£ 
r>w<owxz>fi\ hzwt&mmii'VT.sxnmz&iom 

[0061] 012 (a) (CiJ^Tte (SilS^^ff^ 
tet^-KHisi^T) 5.^ hf-^ 5 7f 1 1 cotil 



ft g?J 2003-330433 (P2003-330433A) 



15 

i tcEitai^^n. rt^RAM2 orom*x- 

1 om^^-r 5 >^«7^-fe7.SiJffll|H]SS2 4 tC<t 
$n-5« 012 (b) T«> til7j£it&^ft:t©*^fi 
(6) rtSjgjSfflU'vX* 1 6 5tC|g^$nT^So itil. 
ffll/y^^l 6 5<DttS2l(t7-f hT-^7 7fl 1 ©til 

[0 0 6 2] A^^nfctB^©fItta>^7(HlSSl 6 6 
-f«^*£fi!c£n> ^<Df£%rfT?±7,®m®&2 A\Z 

m^nz. a*;h 4 oKS^n-sx-^-bi/^ 3 

1 ©ffl?J * -f 5 > v'tt z. © 7 9 -tr 7, ?&JP[h1S§ 2 4 c i 0 
$ffi£tU ^-^-tl/^^3 lTI*ia5RAM2 0#>£© 

6 5\zxti2ntc&mmw*)v±Tizm%iLT. «s 

©ttx-^A^l^te^So ft, liSffll/yXi'H 
*t;:I§:56U 7-f Nx-^yxl 1 (DiHid t-mVTc 

£ m <=> t l tzXtfm "j <t & & „ 

[0 0 6 33 K±cD*felCJ;D, 012 (b) couple 
B&»&*x-^T^fi«cl;:;g>£!8S©0^ (0Tte 

R) ^ofi^xMjn 4 o \zm*£i±z>&?ts.z. 

[0 0 6 4] K±*%W#i'<toT^$nfe^Bj^||M 

#j \z so't w tc m m l tz #5? n «±§ B*ss0ii k 

^5££n-5t>©T*tt&<, ^©gif£3MJb&^f5fflT 
Jg^JT«^RAM (S^p^U) 2 0£-?-;7g^ 

b ^^^^©^Ktt^ai^x-* z&m?z> b<Dt 

fiTiD^TS^Wgff-? (fix-*) ©3Mfc*ft 
©ffi©^©^^^/^ 
[0 0 6 5] a*T-?§AW>^-7x-X 

TKLfztf, t»Ji(fS^RAM2 0©#3£.£OV>h*©:* 
>/^--7iT ; -^irUi7^ 3 l(D^JO«AlCJ;D±IBa 

IC^^pJ^T*^). £fc> AM>^-7i-^taS 
[0 0 6 6] ^±©t&BJ!T«;££LT#5g0J3#KJ:oT 



(9) 

;t7J^©fPJte^*lK|^$n3*>©T&<. 

tec: < fiifflts :i^-e?i). 

[0 0 6 7] 

mw<D9m] *m\z&^Tffl*2nzmw<D?iofti% 
mu t> © \z ct o t» n & ssm £ mm \z mm rn tie 

;U©^lMX^fe!&a*iijjQLTfc, s^^u©^* 
[0 0 6 8] ^{fc©'>& £*»©<}: 5 tcig 

5ii A«nj«g t * t n -5 * * . 
[0S©fS*^t5iW] 

[01] *^0iffiM0^3>ND-7K7-fA*© 

[02] ftig0i|©»&&a>hn— 7 K5-f /tc^^t 

[0 3] a^^t'JcOx-^KS^OJt**^:**^ 
30 ^TITi&S, 

[04] ss^t u ®T-^f:it3*< starts*/ 

[0 5] 0 3©7k¥$P,J1 (A) (C*3lj-?)«^?-^©e 
2l»^*lttWr * 9 -f ^ - h T"^ 

[0 6] 0 3©*¥wr^ (b> 

[0 7] ^^^E'JiO-f-WterottfflWSBlWrSHT* 

40 [0.8] imm<Dmm^^.xtz^<D^^^)<Dm 

[0 9] S^t'J^^l 5-y5 1 @K'MO*^f-j' 

m&Lt*^tz®&<r>*n^n<om*mw-tz>m-z& 
[0io] IMrot B B B 3>hn-7K7-f;^Sffll 

[011] 01 o©ai#«e->^7-AJc*5tt-6**w& 
so [012] m®fflmz~z]i&t-?z>Wigk=i> ha-? h*7 
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1 3 TP^r— :>a > 

1 5 2 

2 0 (aES^D) 
2 3 Y7Fl/7*^>^ 

2 4 *«7ir-fe^ttKia* 

2 5 TKI/^MHII 

2 6 Y7F^r3^ 

3 0 *>f ^>^©Jffll0SS 
3 1 



10 



3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
1 1 0 
1 1 5 
1 1 6 
1 1 7 
12 0 
14 0 . 
BFFO' 



18 



BBP K-X/t> F^D-feyU-) 
APP (7^U^-V3>ypl!7lt) 

MCU (71 , ^D3>hO-7aZ7 h) 

B F F 6 3 ny77T>~? 



1] 



[02], 



ue us 

jf M APP | | BBP | » 



1_ 



l/F 1 



' 5«f hx~»5??]|C0H~Reg] 



an 

RAM70-»-^3>U*/^| 



J! 



TT ^2 pBnjaltt pfttt&IHSS 



31^ 4 f-»-b^» 
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© 
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24000 x 180>it) 



:;:^;::8atoyt©:;:::;i: 
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® 



20000 
.140 I 
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— 140 
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(12) 



[09] 



[010] 



24000 
w Ififtit) 



|160(V) 
^40 



24000 



3a>jo 



O40 



RAUftJ&Oit* 




240 M (C) 



3^0 



I 77f 



(B) 



00 x 16 tit 




(D) 



,48000 w BjDItj 



leoMpjmfBp^-a 



k-b 



T , 

x *0>(t) 



I j M » 



11&-- 

119-~ 



11S-~ 



150 
J_ 



FLASH 



SRAM 



DSP -—121 



MCU -120 # 



(BBP) 



| MPEG ] 



123 



-S-BUS 



RF 



—110 



Audio 



-117 
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